Dibutyryl cyclic AMP-induced process formation in astrocytes is associated with a decrease in tyrosine phosphorylation of focal adhesion kinase and paxillin.
Focal adhesion kinase (FAK or pp125FAK) is a cytosolic protein tyrosine kinase which plays an important role in integrin-mediated signal transduction. Adhesion of cells to the substratum correlates with an increase in tyrosine phosphorylation of FAK as well as an associated protein, paxillin. In this report we show that the tyrosine phosphorylation of FAK and paxillin are decreased during dibutyryl cyclic AMP-induced (dB-cAMP) process formation in astrocytes. When astrocytes in suspension are treated with dB-cAMP, no alteration in morphology or tyrosine phosphorylation is observed, suggesting that both phenomena are linked and adhesion dependent. Furthermore, genistein, a tyrosine kinase inhibitor, can induce process formation in such cells, underscoring the significance of protein tyrosine kinases in maintaining the morphology of adherent cells. Finally, endothelin-1, a vasopeptide which is known to inhibit process formation in astrocytes, inhibited the tyrosine dephosphorylation of proteins associated with dB-cAMP treatment. These results suggest that the formation of asymmetric processes in astrocytes results from a coordinated set of alterations in the actin cytoskeleton as well as the adhesion of the cell to the substratum. Modification of the properties of such molecules is required for process formation and the dynamic modulation of astrocytic morphology in vitro and in vivo.